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Technical  field 
The  present  invention  pertains  to  the  field  of  orthopedic  casting  materials,  particularly  orthopedic 

casting  materials  comprising  a  fabric  impregnated  with  a  moisture-curing  resin. 

Background  art 
Orthopedic  casts  for  use  in  the  treatment  of  bone  fractures  or  other  conditions  requiring 

immobilization  of  a  body  member  are  generally  formed  from  a  strip  of fabric  or scrim  material  impregnated 
with  a  substance  which  hardens  into  a  rigid  structure  after  the  strip  has  been  wrapped  around  the  body 
member.  The  hardening  substance  traditionally  used  is  plaster-of-paris.  Plaster-of-paris  casts,  however, 
suffer  from  a  number  of  disadvantages  including  a  low  strength-to-weight  ratio  which  results  in  a  finished 
cast  which  is  very  heavy  and  bulky.  Plaster-of-paris  casts  also  breakdown  in  water,  making  bathing  or 
showering  difficult.  Additionally,  plaster-of-paris  casts  are  not  air-permeable  and  do  not  allow  for 
evaporation  of  moisture  from  the  skin  beneath  the  cast.  This  may  lead  to  skin  irritation  or  infection.  These 
and  other  disadvantages  have  stimulated  the  search  for  other  hardening  substances  having  improved 
properties  over  plaster-of-paris. 

Certain  plastic  and  plastic-reinforced  materials  have  gained  wide  attention  as  potential  replacements 
for  plaster-of-paris  in  orthopedic  casts.  Plastic  casts  are  generally  much  lighter  than  plaster-of-paris, 
impervious  to  water  and  provide  excellent  x-ray  clarity.  However,  they  have  not  gained  broad  acceptance 
among  physicians  and  cast  technicians  due  to  their  failure  to  meet  certain  performance  requirements.  A 
good  plastic  casting  material  must  be  safe  to  apply and  non-irritating  to  the  skin  of  the  wearer.  Thus,  resins 
which  give  off toxic  volatile  materials  or which  expose the  bodyto  unsafe  heat  levels  during  application  are 
unacceptable.  A  suitable  resin  must  allow  sufficient  "working  time"  e.g.,  8  to  10  minutes,  in  which  the 
wrapping  is  accomplished  and  the  cast  is  pressed  into  shape.  After  the  cast  is  shaped,  the  resin  should 
harden  rapidly,  e.g.,  in  15-30  minutes,  into  a  rigid,  high-strength,  weight-bearing  cast.  In  addition  to  the 
foregoing  requirements,  a  good  plastic casting  material  should  provide  good  lamination  between  the  fabric 
layers  of  the  cast,  be  porous  enough  to  allow  evaporation  of  moisture  from  the  skin,  have  good  x-ray 
clarity,  low  flammability  and  a  shelflife  of  at  least  nine  months  under  room  temperature  storage  conditions. 
A  number  of  attempts  have  been  made  heretofore  to  provide  a  plastic  casting  material  meeting  the 
foregoing  criteria. 

A  significant  advance  in  the  art  is  disclosed  in  U.S.  Patent  Nos.  3,421,501  and  3,881,473.  The  casting 
materials  disclosed  in  these  patents  comprise  a  flexible  fabric  impregnated  with  an  ultraviolet  light-curing 
polymer.  The  major  disadvantage  associated  with  this  type  of  casting  material  is  the  need  for  an  ultraviolet 
light  source  which  is  unavailable  in  many  hospitals  and  doctors'  offices. 

U.S.  Patent  No. 4,105,025  discloses  a  cast-forming  bandage  material  comprising  a  substrate  such  as  a 
perforated  fabric  or  net-like  structure  impregnated  or  coated  with  a  crystallized  polyurethane  polymer 
material.  The  bandage  is  heated  to  melt  the  polymer  prior  to  application  to  the  body  member.  The  bandage 
is  applied  immediately  or  allowed  to  cool  down  to  room  temperature  prior  to  application  and  formed  into 
the  desired  shape.  Upon  standing  at  room  temperature,  the  polyurethane  polymer  crystallizes  into  a  rigid 
cast.  Disadvantages  of  this  type  of  casting  material,  as  well  as  other  casting  materials  containing 
thermoplastic  resins,  include  the  necessity  to  heat  the  material  prior  to  application  and  the  danger  of 
applying  hot  materials  to  the  skin.  U.S.  Patent  No.  4 134397  discloses  an  orthopedic  casting  material  in 
which  an  open,  flexible  mock  leno  woven  fabric  comprising  fibers  of  a  low  extension,  high  initial  modules 
polymer,  e.g.,  fiberglass,  is  used  to  support  a  cast-forming  composition  comprising  a  monomer  selected 
from  the  group  consisting  of  diacetone  acrylamide,  N-isopropyl  acrylamide  and  mixtures  thereof.  In 
practice,  such  a  casting  material  has  proved  to  be  slow-setting,  somewhat  irritating  to  the  skin,  and  unable 
to  provide  good  weight-bearing  strength.  As  an  alternative  to  thermoplastic  materials  which  are 
polymerized  prior  to  use  and  merely  softened  to  render  them  flexible  enough  for  application  to  the  body 
member,  other  casting  materials  and  orthopedic  appliances  are  known  wherein  the  resin  is  cured  after 
application  to  the  body  member.  Generally,  this  involves  exposing  the  resin  to  a  second  chemical  reactant 
or  catalyst.  US-A-3,631,854  discloses  an  orthopedic  casting  material  comprising  an  inflatable, 
double-walled  resilient  sleeve  which  is  placed  about  the  injured  body  part,  and  inflated  and  made  rigid  with 
a  foamable  liquid  polyurethane  prepolymer  which  is  cured  in  place  with  an  activator  material.  Orthopedic 
casting  materials  are  also  known  in  which  a  fabric  or  scrim  material  is  impregnated  with  a  polyurethane 
prepolymer  which  reacts  with  water  as  the  second  chemical  reactant  to  initiate  curing.  The  prepolymer- 
treated  bandage  is  soaked  in  water  prior  to  application  to  the  body  member.  The  wet  bandage  is  then 
applied  to  the  body  member  by  wrapping  in  much  the  same  way  as  a  plaster-of-paris  cast  is  applied.  The 
bandage  hardens  into  a  rigid  structure  in  a  matter  of  minutes.  A  paper  by  Lysaght  and  Rich  describing  such 
a  casting  material  was  presented  at  the  3rd  Annual  Meeting  of  the  Society  for  Biomaterials,  9th  Annual 
International  Biomaterial  Symposium,  New  Orleans,  Louisianna  (1977).  Although  these  observers  suggest 
that  fine-woven  fiberglass  as  the  scrim  material  provides  a  cast  with  the  highest  strength-to-weight  ratio 
and  best  overall  feel,  no  specific  information  regarding  the  fiberglass  fabric  was  disclosed. 

Another  casting  material  comprising  a  fabric  impregnated  with  a  water-curable  polyurethane 
prepolymer  is  disclosed  in  German  Offenlegungsschrift  26  51  089.  The  essence  of  the  invention  disclosed 



therein  resides  in  the  use  of  prepolymers  prepared  from  aromatic  polyisocyanates  and  tertiary  amine 
N-containing  polyols.  A  product  currently  marketed  in  the  United  States  under  the  trademark  Cutter  Cast(R) 
by  a  subsidiary  of  the  company  owning  the  aforementioned  German  Patent  Application  comprises  a 
dacron/cotton  (65/35)  fabric  and  a  water-cured  polyisocyanate  prepolymer. 

From  the  foregoing  discussion,  it  is  apparent  that  the  prior  art  has  discovered  improved  plastic  casting 
materials  which  solve  many  of  the  problems  previously  associated  with  such  materials.  The  polyurethane 
casting  materials  discussed  immediately  above  are  relatively  safe  and  easy  to  apply  to  the  body  member. 
They  are  water-cured  and  give  off  little  exotherm.  Additionally,  the  cast  remains  soft  and  moldable  long 
enough  to  permit  shaping  into  the  desired  configuration  yet  cure  relatively  fast  to  permit  the  patient  to 
leave  the  hospital  or  doctor's  office  within  a  short  time.  These  prior  art  casts  do,  however,  suffer  from  lack 
of  strength  and  porosity.  This  is  particularly  bothersome  in  the  case  of  leg  casts  which  must  be 
weight-bearing  in  a  relatively  short  time  after  application  to  permit  the  patient  to  walk  around. 

The  present  invention  solves  the  aforementioned  problem  by  providing  a  plastic  casting  material 
which  has  improved  strength  over  prior  art  casting  materials  containing  moisture-curing  resin  systems. 
The  casting  material  of  the  invention  provides  improved  strength  and  rigidity  within  20-30  minutes  after 
application  with  a  minimum  of  overlapping  layers.  The  essence  of  the  invention  relates  primarily  to  the 
choice  of  fabric  material  which  is  impregnated  with  the  resin.  The  fabric  contributes  to  the  overall  strength 
of  the  finished  cast  in  a  variety  of  ways  which  shall  be  apparent  from  the  following  disclosure. 

The  invention 
According  to  the  present  invention  there  is  provided  an  orthopedic  casting  material  comprising  a  fabric 

made  from  a  fibre  having  an  initial  modulus  of  elasticity  greater  than  5.5x107  K  Pa  (8x106  pounds  per 
inch2),  said  fabric  being  impregnated  with  a  fluid  resin  comprising  a  polyisocyanate  prepolymer  which 
hardens  when  wetted  with  water,  characterized  in  that  said  fabric  has  a  thickness  between  0.051  and  0.114 
cm  (0.020  and  0.045  inch)  and  a  mesh  size  of  3.1  to  31  openings  per  cm2  (20  to  200  openings  per  inch2).  After 
wetting  with  the  curing  agent  (e.g.,  by  soaking  for  about  30  seconds)  the  material,  when  wrapped  upon 
itself  to  form  a  cylindrical  laminate  of  eight  or  less  layers,  will  have  a  load-bearing  strength  sufficient  for 
weightbearing  (for  a  5  cm  or  2  inch  diameter  cylinder,  3.58  kg/cm  or  20  pounds  per  inch  of  cylinder  length) 
within  30  minutes  after  exposure  to  water. 

The  term  "high  modulus"  as  used  herein  to  describe  the  fabric  component  of  the  casting  material 
refers  the  degree  of  resistance  to  deformation  or  bending  and  is  expressed  in  terms  of  the  modulus  of 
elasticity.  Modulus  of  elasticity  is  the  ratio  of  change  in  stress  to  the  change  in  strain  which  occurs  when  a 
fiber  is  mechanically  loaded.  The  initial  modulus  of  elasticity  of  the  fiber  should  be  greater  than  about 
5.5x10'kPQ  (8x106  lbs/square  inch).  Such  fibers  include  continuous  filament  E-fiberglass,  polyaramid 
filament  known  as  Kevlar(l)  49  (available  from  E.I.  DuPont  de  Nemours  and  Company),  ceramic  fibers  such 
as  Nextel(R)  (available  from  3M  Company),  continuous  filament  graphite  such  as  Thornel(R)  (available  from 
Union  Carbide  Corp.),  boron  fiber  (such  as  made  by  Avco  Corp,),  and  metal  fibers  such  as  stainless  steel 
filaments  which,  when  fine  enough,  can  be  formed  into  fabrics  by  weaving  or  knitting.  These  high  modulus 
fibers  impart  a  high  degree  of  strength  and  rigidity  to  the  cast.  They  may  be  combined  with  low  to 
intermediate  modulus  materials  when  the  flexibility  of  such  yarns  enables  easier  fabrication  of the  fabric. 
Low  modulus  fibers  are  those  having  an  initial  modulus  of  elasticity  of  less  than  about  2.1  x107  PQ  (#x 106 
Ibs/in2)  and  include  cotton,  polyester  (such  as  Dacron),  polypropylene,  Orlon,  Dynel(R)  (Union  Carbide), 
Nomex(R)  (Dupont)  and  nylon.  An  example  of  a  fiberwith  an  intermediate  modulus  is  polyvinyl  alcohol  fiber 
known  as  Kuralon  (available  from  Kuraray  Co.,  Ltd.).  Although  hybrid  fabrics'  are  useful  in  making 
orthopedic  casts,  a  majority  of  high  modulus  fiber  is  necessary  for  adequate  cast  rigidity  and  strength. 

The  preferred  fabric  for  use  on  the  casting  material  of  the  invention  is  made  of  fiberglass  fibers, 
particularly  Raschel  knit  fiberglass  fibers.  The  Raschel  knit  fabric  affords  a  lateral  stretchability  without 
lengthwise  stretchability  in  the  tape.  Lateral  stretch  provides  a  high  degree  of  conformability  to  the  body 
member.  The  resistance  to  lengthwise  stretch  in  the  tape  is  desirable  to  prevent  undesirable  restriction  of 
circulation  within  the  body  member. 

The  preferred  fabric  is  a  3-bar  Raschel  knit  of  18  gg,  knitted  from  a  single  fiberglass  yarn  construction 
called  ECC  75  1/0  (available  from  Owen  Corning).  One  yarn  end  is  used  per  guide  needle.  Bar  1  executes  a 
chain  stitch  while  bar  2  overlaps  four  needles.  Bar  3 lays  in  a  yarn  longitudinally  within  each  wale.  This 
fabric  is  porous  enough  to  allow  water  penetration  of  the  cast  and  air  circulation  through  the  cast. 

In  addition  to  structural  strength  provided  by  the  high  modulus  fiber,  the  fabric  must  have  certain 
textural  characteristics.  The  textural  characteristics  of  the  fabric,  especially  its  surface  area,  porosity  and 
thickness,  affect  the  thoroughness  and  rapidity  with  which  the  curing  agent  becomes  mixed  or  dissolved  in 
the  resinous  component  impregnated  into.the  fabric,  and,  thus,  affect  the  overall  strength  of  the  finished 
cast.  In  one  extreme  in  which  the  water  curing  agent  contacts  only  the  surface  of  the  resin,  the  surface  of 
the  resin  would  become  hardened,  but  the  resin  would  remain  fluid  below  the  hardened  surface  and  not 
contribute  to  the  strength  of  the  cast.  Furthermore,  the  hardened  surface  often  impedes  the  permeation  of 
the  curing  agent  into  the  bulk  of  the  still  fluid  resin.  In  such  a  case  the  desired  rapid  hardening  is  not 
achieved,  and  the  bulk  of  the  resin  may  never  become  hard  because  the  surface  is  impenetrable  to  the 
curing  agent.  It  has  been  discovered  that  such  behavior  can  be  avoided  if  the  resinous  layer  is  kept  thin. 



This  can  be  achieved  at  useful  loadings  of  resin  into  the  fabric  if the  fabric  is  selected  to  be  thin  and  to  have 
a  high  surface-to-volume  ratio. 

In  determining  the  optimum  thickness  of the  fabric,  the  need  to  keep  the  resinous  layer thin to  promote 
complete  curing  must  be  balanced  with  the  need  to  minimize  the  number  of  layers  in  the  cast.  Practical 
considerations  related  to  the  ease  of  wrapping  an  orthopedic  cast  limit the  number  of  layers  of tape  that  it  is 
convenient  to  apply.  For  most  efficient  cast  application,  it  is  desired  that  the  cast  be  comprised  of  no  more 
than  6  to  8  layers  of  overlapping  wraps  of  tape  and  preferably  4  to  5  layers  of  tape.  A  sufficient  amount  of 
material  must  be  applied  in  these  few  layers  to  achieve  the  desired  ultimate  cast  strength  and  rigidity.  The 
thinner  the  fabric,  the  more  wraps  of  tape  have  to  be  made  to  achieve  adequate  strength  and  rigidity.  It  has 
been  found  that  a  fabric  thickness  between  0.051  and  0.114  cm  (0.020  and  0.045  inch),  and  preferably 
between  0.055  and  0.089  cm  (0.022  and  0.035  inch),  achieved  the  optimum  balance  between  good  resin 
curing  and  a  minimum  number  of  wraps. 

The  fabric  should  be  a  mesh,  i.e.,  it  should  have  openings  through  it  to  enable  the  curing  agent  to 
penetrate  into  the  roll  and  expose  all  parts  of  the  resin.  Openings  in  the  fabric  also facilitate  circulation  of  air 
through  the  finished  cast  and  evaporation  of  moisture  from  beneath  the  cast.  This  contributes  to  the 
patient's  comfort  and  the  maintenance  of  healthy  skin  under  the  cast.  In  the  case  of  casting  materials 
whose  strength  or  rigidity  is  not  degraded  by  exposure  to  water,  cast  porosity  also  enables  rapid  drying 
after  bathing  or  for  tissue  debridement.  The  fabric  should  have  a  mesh  size  of  3.1  to  31  openings  per  square 
cm  (20  to  200  openings  per  square  inch),  and  preferably  12  to  23  openings  per  square  cm  (80  to  150 
openings  per  square  inch). 

The fabric  used  in the  casting  material  is  generally  formed  in  rolls  of various  widths,  generally  from  2.5 
to  15  cm  (one  inch  to  six  inches)  wide.  The  fabric  is  impregnated  with  the  curable  resin  material  in  an 
amount,  in  terms  of  volume,  of  from  one  to  three  times  the  volume  of  the  material  forming  the  fabric,  and 
in  the  preferred  embodiment  employing  a  fiberglass  fabric,  of  from  40%  to  50%  by  weight  of  the 
impregnated  casting  material.  The  term  "impregnate"  is  used  to  describe  the  condition  in  which  the 
polymer  is  thoroughly  intermingled  with  and  in  surrounding  relation  to  the  threads  or  fibers  of  the  fabric 
and  does  not  necessarily  indicate  that  the  resin  is  to  any  extent  adsorbed  by  the  fibers  themselves. 
Generally, the  resin  solution  will flow  into  the  capillary  spaces  between  continguous  filaments  of  the  fabric 
and  will  become  rigidly  bonded  to  the  fabric  upon  curing. 

The  amount  of  resinous  component  applied  to  the  fabric  must  be  sufficient  for  the  formation  of  a 
strong  interlayer  laminate  bond  but  not  so  much  as  to occlude  the  porosity  and  unnecessarily  thicken  the 
resin  film  which  should  be  thin  for  rapid  and  complete  hardening.  Excessive  resinous  component  may  also 
cause  the  casting  tape  to  be  messy  to  handle  because  of  stickiness  or  dripping  and  transfer  of  resin. 

The  resin  used  in  the  casting  material  of  the  invention  may  be  any  water-curable  polyisocyanate 
prepolymer  which  will  satisfy  the  functional  requirements  of  an  orthopedic  cast.  Obviously,  the  resin  must 
be  nontoxic  in  the  sense  that  it  does  not  give  off  significant  amounts  of  toxic  vapors  during  curing  which 
may  be  harmful  to  either  the  patient  or  the  person  applying  the  cast  and  also  that  it  does  not  cause  skin 
irritation  either  by  chemical  irritation  or  the  generation  of  excessive  heat  during  curing.  Furthermore,  the 
resin  must  be  sufficiently  reactive  with  the  curing  agent  to  insure  rapid  hardening  of  the  cast  once  it  is 
applied  but  not  so  reactive  that  does  not  allow  sufficient  working  time  to  apply  and  shape  the  cast.  Initially, 
the  casting  material  must  be  pliable  and  formable  and  should  adhere  to  itself.  Then  in  a  short  time 
following  completion  of  cast  application,  it  should  become  rigid  and  strong  to  support  loads  and  stresses  to 
which  the  cast  is  subjected  by  the  activities  of  the  wearer.  Thus,  the  material  must  undergo  a  change  of 
state  from  a  fluid-like  condition  to  a  solid,  hard  condition  in  a  matter  of  minutes. 

It  is  preferred  to  coat  the  resin  onto  the  fabric  as  a  polyisocyanate  prepolymer  formed  by  the  reaction  of 
an  isocyanate  and  a  polyol.  It  is  preferred  to  use  an  isocyanate  which  has  low  volatility  such  as 
diphenylmethane  diisocyanate  (MDI)  rather  than  a  more  volatile  material  such  as  toluene  diisocyanate 
(TDI).  Suitable  isocyanates  include  2,4-toluene  diisocyanate,  2,6-toluene  diisocyanate,  mixtures  of  these 
isomers,  4,4'-diphenylmethane  diisocyanate,  2,4'-diphenylmethane  diisocyanate,  mixtures  of  these 
isomers  together  with  possible  small  quantities  of  2,2'-diphenylmethane  diisocyanate  (typical  of 
commercially  available  diphenylmethane  diisocyanate),  and  aromatic  polyisocyanates  and  their  mixtures 
such  as  are  derived  from  phosgenation  of  the  condensation  product  of  aniline  and  formaldehyde.  Typical 
polyols  for  use  in  the  prepolymer  system  include  polypropylene  ether  glycols  (available  from  Union 
Carbide  and  from  BASF  Wyandotte  under  the  tradename  Pluracol(R),  polytetramethylene  ether  glycols 
(Polymeg(R)  from  the  Quaker  Oats  Co.),  polycaprolactone  diols  (Niax(R)  PCP  series  of  polyols  from  Union 
Carbide),  and  polyester  polyols  (hydroxyl  terminated  polyesters  obtained  from  esterification  of 
dicarboxylic  acids  and  diols  such  as  the  Rucoflex(R)  polyols  available  from  Ruco  division,  Hooker  Chemicals 
Co.). 

An  especially  preferred  resin  for  use  in  the  casting  material  of  the  invention  uses  an  isocyanate  known 
as  Isonate(R)  143L  available  from  The  Upjon  Company  (a  mixture  containing  about  73%  MDI)  and  a 
polypropylene  oxide  polyol  from  BASF  Wyandotte  known  as  Pluracol(R)  P-710.  To  prolong  the  shelflife  of 
the  material,  it  is  preferred  to  include  from  0.1  to  1.0  percent  by  weight  of  benzoyl  chloride  or  other  suitable 
stabilizer. 

The  reactivity  of  the  resin  once  it  is  exposed  to  the  water  curing  agent  can  be  controlled  by  the  proper 
catalyst.  The  reactivity  must  not  be  so  great  that:  (1)  a  hard  film  quickly  forms  on  the  resin  surface 



preventing  further  penetration  of  the  water  into  the  bulk  of  the  resin;  or  (2)  the  cast  becomes  rigid  before 
the  application  and  shaping  is  complete.  Good  results  have  been  achieved  using  dimethylethanolamine 
(DMEA)  as  the  catalyst  in  a  concentration  of  about  1.8  percent  by  weight  or  more,  preferably  a  mixture  of 
DMEA  and  amine  bis-(dimethylamino  ethyl)  ether  at  a  concentration  of  0.25  percent  and  0.3  percent  by 
weight,  respectively. 

Foaming  of  the  resin  should  be  minimized  since  it  reduces  the  porosity  of  the  cast  and  its  overall 
strength.  Foaming  occurs  because  carbon  dioxide  is  released  when  water  reacts  with  isocyanate  groups. 
One  way  to  minimize  foaming  is  reduce  the  concentration  of  isocyanate  groups  in  the  prepolymer. 
However,  to  have  reactivity,  workability,  optimum  stickiness,  and  ultimate  strength,  an  adequate 
concentration  of  isocyanate  groups  is  necessary. 

Although  foaming  is  less  at  low  resin  contents,  adequate  resin  content  is  required  for  desirable  cast 
characteristics  such  as  strength  and  resistance  to  unpeeling. 

It  has  been  found  that  most  satisfactory  method  of  minimizing  foaming  is  to  add  a  foam  suppressor 
such  as  silicone  Antifoam  A  (Dow  Corning),  DB-100  silicone  fluid  (Dow  Corning),  silicone  surfactants  L550 
or  L5303  (Union  Carbide),  or  organic  surfactants  such  as  LK-221(R)  (Air  Products)  to  the  resin.  It  is  especially 
preferred  to  use  a  silicone  liquid such  as  Dow  Corning  DB-100  at  a  concentration  of  about  0.1  to  1.0  percent 
by  weight. 

As  normally  packaged,  the  resin  coated  tape  is  in  a  roll  wound  up  on  a  plastic  core.  For  use,  a  roll  is 
fully  immersed  in  tap  water  for  about  30  seconds.  This  is  sufficient  time  for  water  to  seep  into  the  porous 
material  and  displace  air.  As  long  as  the  resin  content  is  not  too  high  to  cause  the  openings  in  the  fabric  to 
be  filled  with  resin,  more  than  enough  water  is  absorbed  by  the  roll  in  this  manner.  When  the  roll  is 
unwound  during  wrapping  of  the  cast,  the  excess  moisture  coats  freshly  exposed  resin  surfaces  insuring 
thorough  wetting  and  rapid  hardening  of  the  cast. 

Prior  to  applying  the  orthopedic  cast,  an  inner  protective  sleeve  is  positioned  about  the  limb  or  body 
member  of the  patient.  The  sleeve  takes the  form  of  a  tubular  stockinet  or  some  other  convenient form  such 
as,  for  example,  an  elongated  strip  or  bandage  which  may  be  wrapped  about  the  body  member. 

The  inner  protective  sleeve  preferably  comprises  an  air  permeable  fabric  whereby  ventilating  air  may 
pass  through  both  the  sleeve  and  cast  to  the  surface  of  the  skin.  Also,  the  sleeve  preferably  comprises  a 
fabric  which  does  not  appreciably  absorb  water.  This  structure  also  permits  the  escape  of  perspiration 
which  would  otherwise  tend  to  build  up  and  produce  skin  irritation  and  an  unpleasant  odor.  Typically,  the 
stockinet  is  a  knitted  or  woven  crystalline  polypropylene  material  which  is  inherently  nonwetting  and 
permeable. 

With  the  sleeve  in  a  proper  position,  the  moistened  orthopedic  cast  material  is  wrapped  about the  body 
member  and  over  the  protective  sleeve  in  a  manner  similar  to  the  application  of  an  elastic-type  bandage. 
The  cast  is  shaped  in  a  manner  similar  to  the  shaping  of  a  plaster-of-paris  cast. 

Eight  or  fewer  layers  of  the  cast  material  should  be  sufficient  to  form  a  cast  having  weight-bearing 
strength  within  30  minutes,  i.e.,  a  cylindrical  laminate  having  eight  or  fewer  layers  should  support  3.58  kg 
pressure  per  cm  (20  pounds  of  pressure  per  inch)  of  cylinder  length.  This  test  to  determine  weight-bearing 
strength  is  discussed  more  fully  below  in  Example  1. 

The  invention  may  be  further  illustrated  by  the  following  non-limiting  examples.  The  resin  component 
used  in  these  examples  is  based  on  a  moisture-curing  polyurethane  prepolymer,  but  other  moisture-curing 
systems  could  be  used. 

Three  different  moisture-hardening  polyurethane  prepolymers  are  used  in  the  examples  and  were 
formulated  as  follows: 

Resin  A 
A  moisture-curing  polyurethane  prepolymer  was  prepared  from  Desmodur(R)  E-21  commercially 

available  from  Mobay  Chemical  Corp.  Desmodur(R)  E-21  is  an  aromatic  polyisocyanate  prepolymer  (a 
mixture  of  p,p'-diphenylmethane  diisocyanate  and  higher  homologs)  having  an  average  equivalent  weight 
per  isocyanate  group  of  262  and  an  isocyanate  content  (%  NCO  by  weight)  of  about  16%.  It  is  a  brown, 
viscous  liquid.  To  1000  g  of  Desmodur(R)  E-21  stirred  and  protected  from  moisture  was  added  dropwise  10.0 
ml  of  N,N-dimethylethanolamine  to  give  a  homogeneous  mixture.  No  polyol  was  employed  in  this 
formulation. 

Resin  B 
A  polyurethane  prepolymer  was  prepared  by  reaction  of  p,p'-diphenylmethane  diisocyanate  with  a 

poly(oxypropylene)  diol  to  produce  a  viscous  liquid  suitable  for  impregnating  the  fabrics.  A  commercial 
form  of  p,p'-diphenylmethane  diisocyanate  was  used  known  as  Isonate(l)  143L  available  from  the  Upjohn 
Company.  Isonate(R)  143L  is  an  equilibrium  mixture  at  room  temperature  containing  about  73%  of 
p,p'-diphenylmethane  diisocyanate. 

To  300  g  of  Isonate(l)  143L  protected  from  moisture  under  a  dry  nitrogen  atmosphere  was  added, 
slowly  while  stirring,  a  solution  of  5.0  ml  of  N,N-dimethylethanolamine  in  200  g  of  Pluracol(R)  P-710,  a 
polypropylene  glycol  available  from  BASF  Wyandotte  Corp.,  having  an  approximate  average  molecular 
weight  of  775  and  a  hydroxyl  number  of  145.  The  rate  of  addition  was  adjusted  to  maintain  the temperature 
of  the  mixture  below  50°C.  The  resulting  polyurethane  prepolymer  had  approximately  12.5%  NCO. 



Resin  C 
Resin  C  is  identical  to  Resin  B  except  that  a  mixture  of  two  tertiary  amines  was  used  as  a  catalyst 

consisting  of  1.25  ml  of  N,N-dimethylethanolamine  and  1.5  ml  of  2,2' -  oxybis -  (N,N - 
dimethylethylamine).  An  antiforming  agent  (DB-100,  Dow  Corning)  and  a  stabilizer  benzoyl  chloride,  each 
at  0.2  percent  by  weight  were  also  included. 

The  characteristics  of  the  uncoated  fabrics  used  in  the  examples  are  summarized  in  Table  I.  Fabrics  C, 
F,  I, J,  K  and  L fall  outside  the  scope  of  the  present  invention,  but data  from  casting  materials  utilizing  these 
fabrics  are  included  in  the  examples  for  purposes  of  comparison. 





Fabrics  were  oven-dried  before  impregnating  with  resin  and  coated  with  resin  promptly  after  removal 
from  the  oven.  Fiberglass  fabrics  were  dried  overnight  at  160°  to  180°C.  Synthetic  fabrics  were  dried 
overnight  at  120°C.  Resin  mixtures  to  be  coated  on  these  fabrics  were  formulated  in  a  dry  box  with  a 
relative  humidity  less  than  5%  at  ambient  temperature.  Coatings  were  carried  out  in  a  dry  atmosphere  with 
a  relative  humidity  less  than  20%.  Resin  was  applied to  the  fabrics  using  either  a  two-roll  squeeze  coater  or 
a  nip-fed  kiss-roll  coater.  The  amount  of  resin  applied  was  controlled  by  the  choice  of  the  temperature  of 
the  resin  when  coated,  by  the  setting  of  gap  between  the  two  coating  rollers  of  the  squeeze  coater  or  the 
gap  between  the  Doctor  blade  and  the  single  roller  of  the  nip-fed  kiss-roll  coater,  and  by  adjusting  the 
speed  of  the  moving  web.  After  coating,  the  resin  content  of  the  resin-impregnated  fiberglass  fabrics  was 
determined  by  the  weight  lost  when  a  sample  was  burned  in  air  in  a  muffle  furnace  held  at  700°C.  For  the 
combustible  synthetic  fabrics,  resin  content  was  determined  by  extraction  of  the  resin  from  a  weighed 
sample  of  coated  fabric  using  a  solvent  such  as  toluene  and  then  weighing  the  dried  (to  a  constant  weight) 
fabric. 

Example  1 
This  example  is  included  for  purposes  of  comparison.  The  fabric  used  is  illustrative  of  the  prior  art  and 

does  not  meet  the  criteria  established  for  the  present  invention. 
A  three-inch  wide  strip  of  Fabric  F  was  coated  with  a  prepolymer  corresponding  to  Resin  A  to  give  an 

adhesive  tape  containing  53  to  54%  by  weight  of the  resin.  Four  yard  lengths  of tape  were  wound  into  rolls 
on  plastic  cores  of  1.3  cm  (1/2  inch)  diameter.  Each  roll  was  sealed  in  a  moisture-impermeable  pouch  for 
storage.  The  hardening  and  strength  properties  of  the  tape  were  determined  by  forming  cylinder  casts  from 
the  moistened  tape  and  measuring  the  load-bearing  ability  15  minutes  and  24  hours  later.  According  to  the 
procedure,  a  roll  of  tape  was  removed  from  its  pouch,  immersed  in  room  temperature  tap  water  for  30 
seconds  and  then  wrapped  into  a  7.6  cm  (3  inch)  long  (the  width  of  the  tape)  cylinder  on  a  5.1  cm  (2  inch) 
diameter  mandrel.  After  15  minutes  or  24  hours  (measured  from  the  beginning  of  the  30  second  immersion 
period),  compressive  loads  were  applied  to  the  cylinder  cast  along  its  exterior  and  parallel  to  its  axis.  The 
cylinder  was  supported  in  a  fixture  with  two  "knife"  (1/8  inch  or  3.2  mm  radius)  edges,  spaced  4.1  cm  (1.6 
inches)  apart,  parallel  to  the  cylinder  axis.  A  third  "knife"  edge  was  centered  over  the  top  of  the  cylinder, 
also  parallel  to  the  axis.  Force  was  applied  to  the  cylinder  along  the  knife  edges.  The  maximum  load 
capable  of  being  sustained  was  measured  using  a  Dillon  dynamometer.  The  results  for  casts  of  various 
layers  are  reported  in  the  following  Table  II. 

It  is  evident  that  in  every  case  the  15  minute  value  is  more  than  50%  of the  24  hour  value  indicating  that 
a  substantial  fraction  of  the  water-induced  polymerization  has  occurred  by  15  minutes.  However,  until  12  or 
more  layers  of  the  tape  have  been  applied,  the  rigidity  is  not  sufficient  for  most  orthopedic  casting 
applications,  i.e.  about  3.57  kg/cm  (20  Ibs/inch)  or  more  of  load-bearing  ability  as  measured  by  this  test.  The 
following  examples  show  that  sufficient  load-bearing  can  be  obtained  with  fewer  layers  using  a  fabric 
according  to  the  present  invention. 

Example  2 
Under  dry  conditions,  freshly  oven-dried  fiberglass  (Fabric  A,  3  inches  or  7.6  cm  wide)  was 

impregnated  (using  a  two  roller  coater  head)  with  Resin  A  to  obtain  a  resin  content  of  45.8%  of  weight  of 
the  coated  tape.  Four-yard  long  rolls  were  prepared  and  packages  as  described  in  Example  1.  Following  a 
30  second  immersion  of  a  roll  in  tap  water,  5  layer  cylinder  casts  of  5  cm  (2  inches)  inside  diameter  were 



made  and  tested  at  various  time  intervals  for  load  bearing  ability  as  described  in  Example  1).  These  results 
are  summarized  in  the  following  Table  III. 

The  data  from  Table  II  indicate: 
1.  The  15-minute  rigidity  greatly  exceeds  that  for  a  5-layer  cylinder  cast  of  Example  1. 
2.  The  load  bearing  ability  exceeds  20  Ibs/inch  after  about  1  hour. 
3.  The  15-minute  load  is only  17%  of  the  overnight  value,  which  indicates  that  at  15  minutes  significant 

hardening  has  still  to  take  place. 

Example  3 
A  3-inch  wide  strip  of freshly  dried  Fabric  B  was  impregnated  with  Resin  A  yielding  a  tape  containing 

46.1%  by  weight  of  resin.  Cylinder  casts  were  made  immediately  from  a  4-yard  roll  of  tape  following  a 
30-second  immersion  in  80°F  water.  The  load-bearing  ability  was  measured  as  in  Example  1  at  various  time 
intervals  following  immersion.  The  results  are  summarized  in  the  following  Table  IV. 

Comparison  with  Table  III  shows  that,  although  the  24-hour  rigidity  has  increased  due  to  the  increased 
weight  of  the  fabric,  the  15-minute  rigidity  is  slightly  reduced  below  that  for  the  thinner  Fabric  A.  The 
increased  fiberglass  thickness  and  the  slightly  decreased  mesh  number that  introduces  more  fabric  in  each 
layer  of  a  cast  decreases  the  rate  of  hardening. 

Example  4 
This  example  shows  the  effect  of  variations  in  fabric  parameters,  i.e.,  mesh  size  and  thickness  upon  the 

rate  of  hardening  and  rigidity  of  the  finished  cast. 
Dried  fiberglass  Fabrics  A  through  E  of Table  I were  individually  coated  with  Resin  B.  Resin  contents 

were  held  as  closely  similar  as  possible,  although  fabric  C,  due  to  its  low  surface  area,  was  not  easy  to 
impregnate.  Cylinder  casts  were  made  immediately  after  a  30-second  immersion  in  water  at  27°C  (80°F). 

Because  of  the  different  thicknesses  of  fabrics,  different  numbers  of  layers  were  used  to  obtain  cylinder 



casts  of  comparable  weight.  Thus,  five  layers  for  Fabrics  A  and  B  corresponded  to  4  layers  for  Fabric  C  (the 
thickest fabric)  and  6  layers  for  Fabrics  D  and  E.  Load  bearing  was  determined  as  in  Example  1,15  minutes, 
30  minutes  and  24  hours  following  immersion.  The  results  are  summarized  in  the  following  Table  V. 

These  fabrics  fall  into  three  classes  with  respect  to  their  surface  area  to  volume  ratios.  Fabric  C  has  the 
lowest  surface  area  per  unit  volume  (approximately  128  cm2/cm3  or  320  in2/in3)  and  falls  outside  the  scope 
of  the  present  invention.  Fabrics  A  and  B  have  an  intermediate  value  (about  156  cm2/cm3  or  390  in2/in3)  and 
Fabrics  D  and  E  have  the  highest  surface  to  volume  ratio  (about  216  cm2/cm3  or  540  in2/in3).  The  rate  at 
which  rigidity  is  developed  shortly  after  exposure  to  water  differs  for  these  classes  of  fabrics.  This  can  be 
seen  by  comparing  the  ratio  of  the  15-minute  rigidity  to  the  24-hour  rigidity  (divided  by  cast  weight)  as 
shown  in  the  following  Table  VI  (using  the  data  of Table  V).  Another  correlation  to  early  development  of 
rigidity for  this  example  is  the  mesh  number  divided  by  the  approximate  wale  thickness  (shown  in Table VI, 
also). 

It  is  also  evident  from  Table  V  that  with  fabrics  D  and  E,  more  than  3.57  kg/cm  (20  Ibs/inch)  of  rigidity 
are  developed  in  a  6-layer  cast  within  30  minutes,  which  exceeds  the  previously  stated  criterion  for 
orthopedic  cast  function.  With  Fabrics  A-D,  a  greater  number  of  layers  is  required  for  finished  casts 
meeting  this  criterion. 

Example  5 
The  factors  affecting  fabric  choice  apply  when  the  prepolymer  is  more  reactive.  This  is  shown  by  using 



Resin  C  which  contains  two  amine  catalysts.  The  combination  of  catalysts  causes  polymerization  to  be 
faster  than  for  Resin  B. 

Fabrics  B and  E  were  impregnated  with  Resin  C,  and  cylinder  casts  were  made  (5  layers  for  Fabric  B and 
6  layers  for  Fabric  E). The  rigidities  attained  within  15  minutes  are  improved  over  Resin  B  (Table  V),  but  the 
coarser,  thicker  Fabric  B  still  lags  behind  Fabric  E  when  corrections  for  cast  weight  are  made.  The  results 
are  summarized  in  the  following  Table  VII. 

Example  6 
This  example  shows  that  in  the  case  of  another  high  modulus  fiber,  namely  Kevlar(R)  49,  the  fabric 

properties  are  again  important  in  determining  the  rate  of  cast  rigidification.  This  example  also  compares 
the  relative  performance  in  a  cast  of  fibers  of  high  modulus  and  of  low  modulus. 

Fiberglass  Fabric  C  and  synthetic  fabrics  G,  H,  I and  J,  were  dried  and  impregnated  with  Resin  C  as 
previously  described.  The  specific  gravity  and  initial  modulus of  elasticity  for  the  various  fibers  are  given  in 
the  following  Table  IX. 

Since  the  specific  gravities  of  the  various  fibers  differ,  resin  contents  were  adjusted  so  that  they  were 
comparable  on  a  volume  basis,  i.e.,  the  ratio  of  the  volume  of  resin  to  the  volume  of  fabric  is  comparable 
from  fabric  to  fabric,  and  the  resin  available  to  form  interlaminate  bonds  is  approximately  equivalent  in 
amount. 

Fabrics  G  (Kevlar(R)  49)  and  E  (fiberglass)  are  of  comparable  knit  structure.  Therefore,  casts  of  six  layers 
were  made  from  resin-impregnated  Fabric  G  for  comparison  with  those  of  Example  5  of  Fabric  E.  Fabrics  H 
(Kevlar(R)  49),  C  (fiberglass),  and  I  (Dacron(R)  were  similarly  of  comparable  knit  patterns  so  that  cylinder 
casts  of  5  layers  were  made  from  each.  Fabric  J  (nylon/polyester)  is  a  lighter  weight  fabric  than  the  others 
and  has  a  finer  mesh.  Consequently,  cylinders  of  10  and  20  layers  were  fabricated  from  it.  The  rigidities  of 
these  casts  are  reported  in  the  following  Table  X. 





The  casts  of  the  two  Kevlar(R)  49  fabrics  are  of  comparable  weight,  so  a  comparison  of  absolute 
rigidities  is  meaningful.  Table  X  shows  that  while  the  overnight  rigidities  of  the  two  materials  are  similar, 
the  rigidity  attained  15  minutes  following  wetting  with  water  is  substantially  higher  for  Fabric  G,  the 
thinner,  finer  mesh  fabric.  Table  IX  indicates  that  Kevlar(R)  49  has  a  somewhat  higher  modulus  of  elasticity 
than  fiberglass  so  that  it  would  be  expected  that  Kevlar(R)-containing  casts  would  have  higher  rigidities  than 
for  similar  structured  fabrics  constituted  of  fiberglass.  This  is,  indeed,  the  case  as  shown  by  a  comparison 
of  rigidities  in  Table  X;  casts  of  Fabric  G  support  higher  loads  than  for  Fabric  E.  Fabric  H  supports  more  than 
will  its  glass  counterpart,  Fabric  C,  of  equivalent  cast  weight. 

The  lower  modulus  fibers  do  not  produce  acceptably  rigid  casts.  Thus,  Fabric  I of  Dacron(R)  does  not 
compare  favorably  with  similar  structure  Kevlar(R)  49  or  fiberglass  fabrics  when  used  in  a  cast.  The  thin,  fine 
mesh  Fabric  J,  although  achieving  about  30%  of  its  ultimate  rigidity  in  the  first  15  minutes  following 
wetting  with  water,  does  not  produce  a  rigid  cast  with  even  10  layers  of  material.  A  cast  with  rigidity 
comparable  to  that  produced  by  Fabric  G  would  not  only  require  numerous  (about  20)  layers  of  Fabric  J, 
but  the  cast  would  be  heavier  than  the  Kevlar(R)  49  or  fiberglass  cast  despite  the  lower  specific  gravity  of  the 
nylon/polyester  fiber  combination. 

Another  disadvantage  of  Fabric  J  was  that  it  gave  casts  that  were  occluded  and  not  porous.  This  is  due 
to  the  high  mesh  number  of this  fabric  coupled  with  the  large  number  of  overlapping  layers  needed  in  the 
cast.  Furthermore,  water  did  not  completely  penetrate  the  roll  of  impregnated  tape  when  it  was  dipped  in 
water;  it  was  necessary  to  wet  each  layer  individually  with  water  as  this  tape  was  wrapped  into  a  cast 
rendering  cast  application  inefficient. 

Example  7 
This  example  examines  a  wider  range  of  fiberglass  fabrics.  The  extremes  of  the  range  are  represented 

by  Fabric  K  (finest)  and  Fabric  L  (coarsest)  whose  characteristics  are  listed  in  Table  I.  Dried  Fabrics  K,  E,  C 
and  L  were  impregnated  as  described  in  previous  examples  with  Resin  A  (Desmodur(R)  E-21  containing  1  ml 
of  N,N-dimethylethanolamine  per  100  g  of  resin).  Fabrics  A  and  B  had  been  coated  previously  with  resin  A 
(Examples  2  and  3).  Cylinder  casts  were  made  promptly  following  wetting  of  the  tape  with  water.  The 
load-bearing  abilities  were  measured  as  described  previously.  Results  obtained  are  summarized  in  the 
following  Table  XII  in  order  of  increasing  fabric  coarseness,  i.e.,  increasing  thickness  and  openness.  Data 
from  Examples  2  and  3  are  included  for  comparison. 





The  finer  mesh,  thinner  fabrics  listed  first  in  the  table  attain  rigidity  faster  for  a  given  weight  of  cast 
material  than  the  coarser  ones,  with  Fabric  K  being  fastest.  However,  Fabric  K  produces  a  cast  that  is  not 
porous  whereas  all  other  fabrics  of  Table  XII  gave  excellent  air  permeability  and  porosity.  With  mesh 
numbers  greater  than  about  200,  casts  will  not  be  porous. 

Example  8 
This  example  illustrates  the  factors  affecting  the  porosity  of  casting  tapes  made  with  Fabric  K.  Dry 

fabric  K  was  coated  with  Resin  C  as  described  previously  with  various  coating  speeds  and  gap  settings  to 
obtain  tapes  with  differing  resin  contents.  The  following  Table  XIII  gives  results  for  water  taken  into  the  roll 
upon  immersion,  cast  rigidities,  and  other  properties  relating  to  porosity  and  strength.  When  the  resin 
content  was  reduced  enough  to  achieve  some  cast  porosity,  the  test  casts  were  very  weak  even  after  24 
hours  and  delaminated.  When  the  resin  content  was  raised  in  order  to  make  sufficiently  strong  casts,  all 
porosity  was  lost. 





1.  An  orthopedic  casting  material  comprising  a  fabric  made  from  a  fibre  having  an  initial  modulus  of 
elasticity  greater  than  5.5X107  K  Pa  (8x106  pounds  per  inch2),  said  fabric  being  impregnated  with  a  fluid 
resin  comprising  a  polyisocyanate  prepolymer  which  hardens  when  wetted  with  water,  characterized  in 
that  said  fabric  has  a  thickness  between  0.051  and  0.114  cm  (0.020  and  0.045  inch)  and  a  mesh  size  of  3.1  to 31  openings  per  CM2  (20  to  200  openings  per  inch2). 

2.  The  orthopedic  casting  material  according  to  claim  1  wherein  said  polyisocyanate  prepolymer 
comprises  polypropylene  oxide  polyol  endcapped  with  diphenylmethane  diisocyanate. 

3.  The  orthopedic  casting  material  according  to  claim  1  or  2  wherein  said  resin  further  comprises  a 
preservative  to  retard  hardening  prior  to  use. 

4.  The  orthopedic  casting  material  according  to  claim  3  wherein  said  preservative  is  benzoyl  chloride. 
5.  The  orthopedic  casting  material  according  to  any  of  the  preceding  claims  wherein  said  resin  further 

comprises  an  anti-foaming  agent. 
6.  The  orthopedic  casting  material  according  to  claim  5  wherein  said  anti-foaming  agent  is  a  silicone. 
7.  The  orthopedic  casting  material  according  to  any  of  the  preceding  claims  wherein  said  resin  further 

comprises  a  catalyst  to  control  hardening  time. 
8.  The  orthopedic  casting  material  according  to  claim  7  wherein  said  catalyst  is  dimethylethanolamine. 
9.  The  orthopedic  casting  material  according  to  claim  8  wherein  said  catalyst  is  a  mixture  of 

dimethylethanolamine  and  amino  bis-(dimethylaminoethyl)  ether. 
10.  An  orthopedic  casting  material  according  to  any  of  the  preceding  claims  wherein  said  fibre  is 

fiberglass. 
11.  An  orthopedic  casting  material  according  to  claim  10  wherein  said  fiberglass  is  E  fibreglass. 12.  An  orthopedic  casting  material  according  to  claim  11  wherein  said  fiberglass  is  ECC-150  or  ECC-75. 
13.  An  orthopedic  casting  material  according  to  any  of  the  preceding  claims  wherein  said  fabric 

thickness  is  between  0.056  and  0.089  cm  (0.022  and  0.035  inch). 
14.  An  orthopedic  casting  material  according  to  any  of  the  preceding  claims  wherein  fabric  has  a  mesh 

size  of  12  to  23  openings  per  sq  cm  (80  to  150  per  sq  inch). 

1.  Abdruckmaterial  für  orthopädische  Zwecke  mit  einem  textilen  Flächengebilde,  das  aus  Fasern  mit 
einem  Elastizitätsmodul  von  mehr  als  5,5x107  kPa  besteht  und  mit  einem  fließfähigen  Harz  imprägniert  ist, 
das  ein  Polyisocyanat-Vorpolymer  enthält,  das  bei  Benutzung  mit  Wasser  erhärtet,  dadurch 
gekennzeichnet,  daß  das  genannte  textile  Flächengebilde  eine  Dicke  zwischen  0,051  und  0,114  cm  und  3,1 
bis  31  Maschenöffnungen  pro  cm2  besitzt. 

2.  Abdruckmaterial  für  orthopädische  Zwecke  nach  Anspruch  1,  dadurch  gekennzeichnet,  daß  das 
Polyisocyanat-Vorpolymer  Polypropylenoxidpolyol  enthält,  das  an  den  Enden  mit  Diphenylmethan- 
diisocyanat  abgeschlossen  ist. 

3.  Abdruckmaterial  für  orthopädische  Zwecke  nach  Anspruch  1  oder  2,  dadurch  gekennzeichnet,  daß 
das  Harz  ferner  einen  Konservierungsstoff  enthält,  der  das  Erhärten  vor  Gebrauch  verzögert. 

4.  Abdruckmaterial  für  orthopädische  Zwecke  nach  Anspruch  3,  dadurch  gekennzeichnet,  daß  der 
Konservierungsstoff  Benzoylchlorid  ist. 

5.  Abdruckmaterial  für  orthopädische  Zwecke  nach  einem  der  vorhergehenden  Ansprüche,  dadurch 
gekennzeichnet,  daß  das  Harz  auch  ein  Antischaummittel  enthält. 

6.  Abdruckmaterial  für  orthopädische  Zwecke  nach  Anspruch  5,  dadurch  gekennzeichnet,  daß  das 
Antischaummittel  ein  Silicon  ist. 

7.  Abdruckmaterial  für  orthopädische  Zwecke  nach  einem  der  vorhergehenden  Ansprüche,  dadurch 
gekennzeichnet,  daß  das  Harz  ferner  einen  die  Erhärtungszeit  beeinflussenden  Katalysator  enthält. 

8.  Abdruckmaterial  für  orthopädische  Zwecke  nach  Anspruch  7,  dadurch  gekennzeichnet,  daß  der 
Katalysator  Dimethylenethanolamin  ist. 

9.  Abdruckmaterial  für  orthopädische  Zwecke  nach  Anspruch  8,  dadurch  gekennzeichnet,  daß  der 
Katalysator  ein  Gemisch  von  Dimethylethanolamin  und  Aminbis(dimethylaminoethyl)  ether  ist. 

10.  Abdruckmaterial  für  orthopädische  Zwecke  nach  einem  der  vorhergehenden  Ansprüche,  dadurch 
gekennzeichnet,  daß  die  Fasern  Glasfasern  sind. 

11.  Abdruckmaterial  für  orthopädische  Zwecke  nach  Anspruch  10,  dadurch  gekennzeichnet,  daß  die 
Glasfasern  Glasfasern  von  Typ  E  sind. 

12.  Abdruckmaterial  für  orthopädische  Zwecke  nach  Anspruch  11,  dadurch  gekennzeichnet,  daß  die 
Glasfasern  vom  Typ  ECC-150  oder  ECC-75  sind. 

13.  Abdruckmaterial  für  orthopädische  Zwecke  nach  einem  der  vorhergehenden  Ansprüche,  dadurch 
gekennzeichnet,  daß  das  textile  Flächengebilde  eine  Dicke  zwischen  0,056  und  0,089  cm  hat. 

14.  Abdruckmaterial  für  orthopädische  Zwecke  nach  einem  der  vorhergehenden  Ansprüche,  dadurch 
gekennzeichnet,  daß  das  textile  Flächengebilde  12  bis  23  Maschen  pro  cm2  hat. 



1.  Matériau  de  moulage  orthopédique  comprenant  un  tissu  fabriqué  à  partir  d'une  fibre  ayant  un 
module  d'élasticité  initial  supérieur  à  5,5x107  kPa,  ce  tissu  étant  imprégné  avec  une  résine  fluide 
comprenant  un  prépolymère  de  polyisocyanate  qui  durcit  lorsqu'il  est  mouillé  à  l'eau,  caractérisé  en  ce  que 
le  tissu  a  une  épaisseur  comprise  entre  0,051  et  0,114  cm  et  une  dimension  de  maille  de  3,1  à  31  ouvertures 
par  cm2. 

2.  Matériau  de  moulage  orthopédique  suivant  la  revendication  1,  caractérisé  en  ce  que  le  prépolymère 
de  polyisocyanate  comprend  un  polyol  d'oxyde  de  polypropylène  terminé  par  du  diphénylméthane 
diisocyanate. 

3.  Matériau  de  moulage  orthopédique  suivant  la  revendication  1  ou  2,  caractérisé  en  ce  que  la  résine 
comprend  également  un  agent  de  conservation,  pour  retarder  le  durcissement  avant  l'utilisation. 

4.  Matériau  de  moulage  orthopédique  suivant  la  revendication  3,  caractérisé  en  ce  que  l'agent  de 
conservation  est  du  chlorure  de  benzoyle. 

5.  Matériau  de  moulage  orthopédique  suivant  l'une  quelconque  des  revendications  précédentes, 
caractérisé  en  ce  que  la  résine  comprend  également  un  agent  anti-moussage. 

6.  Matériau  de  moulage  orthopédique  suivant  la  revendication  5,  caractérisé  en  ce  que  l'agent 
anti-moussage  est  un  silicone. 

7.  Matériau  de  moulage  orthopédique  suivant  l'une  quelconque  des  revendications  précédentes, 
caractérisé  en  ce  que  la  résine  comprend  également  un  catalyseur,  pour  déterminer  le  temps  de 
durcissement. 

8.  Matériau  de  moulage  orthopédique  suivant  la  revendication  7,  caractérisé  en  ce  que  le  catalyseur  est 
la  diméthyléthanolamine. 

9.  Matériau  de  moulage  orthopédique  suivant  la  revendication  8,  caractérisé  en  ce  que  le  catalyseur  est 
un  mélange  de  diméthyléthanolamine  et  d'amino  bis(diméthylaminoéthyl)éther. 

10.  Matériau  du  moulage  orthopédique  suivant  l'une  quelconque  des  revendications  précédentes, 
caractérisé  en  ce  que  la  fibre  est  une  fibre  de  verre. 

11.  Matériau  de  moulage  orthopédique  suivant  la  revendication  10,  caractérisé  en  ce  que  la  fibre  de 
verre  est  de  la  fibre  de  verre  E. 

12.  Matériau  de  moulage  orthopédique  suivant  la  revendication  11,  caractérisé  en  ce  que  la  fibre  de 
verre  est  ECC-150  ou  ECC-75. 

13.  Matériau  de  moulage  orthopédique  suivant  l'une  quelconque  des  revendications  précédentes, 
caractérisé  en  ce  que  l'épaisseur  du  tissu  est  comprise  entre  0,056  et  0,089  cm. 

14.  Matériau  de  moulage  orthopédique  suivant  l'une  quelconque  des  revendications  précédentes, 
caractérisé  en  ce  que  le  tissue  a  une  dimension  de  maille  de  12  à  23  ouvertures  par  cm2. 
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